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1. INTRODUCTION 

History serves as a foundation of a nation to look into the future and grasp the vision of an independent 
nation. Learning and studying the history of Indonesia is not only about memorizing years and people’s 
names but also understanding the value of a historical event. The role of history learning at its core is to 
deepen the understanding of the past and current events and interconnected relations with the future. 
History is a dialog between past events and its development to the future [1]. Furthermore, history also serves 
another vital function in shaping a nation’s identity and human quality for generally every member of the 
society in Indonesia. However, there are still doubts about its role and importance regarding its success due 
to the teaching and learning methods employed by educators across the islands of Indonesia. 

Several historians and experts on history education mentioned that one of the significant factors that 
could be improved is the learning model. One expert, Hamid Hasan, mentioned that the current problem in 
history education is that it is considered hard by the students to find the relevance between the learning 
materials and the current living conditions, placing the student as passive learning, resulting in the lack 
of motivation to learn [2]. Moreover, another critical factor is the will to learn. Slamento [3] identified 
the will to learn as an essential internal psychological factor that could affect the students in learning their 
nation’s history. It is considered that strengthening the connection between the student’s connection to 
the outside learning materials could lead to a more passionate learning experience. Game-based learning 
is known to be an effective method to make typically dull or less exciting work to be much more fun to do, 
leading to more time spent by the users to do something [4]. Its use in the educational sector could improve 
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the learning experience, thus improving the students’ will to learn more. The use of game components 
and user types also play a massive role in the method’s success or failure [4]. Besides, augmented reality 
is also a topic that is gaining traction in the educational sector. It is a technology that could create a chain 
of visualization effects by placing virtual objects onto the user’s physical environment [5]. Moreover, users 
can also interact with the augmented objects; thus when utilized in the educational sector, it could solve 
the problem of passive learners by providing means for the students to interact with the learning materials. 

Game-based learning methodology has been successfully implemented on several works to improve 
the experience when studying math [6], English [7], and also including one which result shows that 
educational video games can indeed be an effective means of creating conditions for flow, heightened 
engagement (including interest, concentration, as well as enjoyment), and immersion [8]. On the other hand, 
several pieces of research [9-12] have also shown that augmented reality-based games hold high potentials to 
be used in the educational community. Especially its ability to enable its users to have new perspectives 
regarding their surroundings. Furthermore, the combination of both can also be found to be used in various 
researches, including one which successfully improving motivation and effectiveness in learning English 
vocabulary [13]. However, at least until this research was conducted, none could be found to support history 
education in Indonesia using both of the techniques. Various previous pieces of research have already 
addressed the use of augmented reality and e-learning technology to support the educational sector [14, 15]. 
Furthermore, in order to validate the metholodogies that are used in this research, several fundamental 
theories are reviewed, including game-based learning [16], game design [17], game elements (formal and 
dramatic elements) [18, 19], Unity [20, 21] Vuforia [22], Technology Acceptance Model [23- 25], and Likert 
scale [26]. This research aims to evaluate the usability of game-based learning and augmented reality to 
improve students’ experience in learning, in this paper, specifically in learning the nation’s history. 
The objective is achieved by developing an interactive game application by utilizing both techniques 
and then evaluating its user acceptance. The developed application is expected to be able to display 
the potential of game-based learning in the educational sector in Indonesia and to enable students all over our 
country to understand their nation’s history and enjoying it in the process. 


2. RESEARCH METHOD 

This research’s methodology is as follows: problem identification, literature review, system design, 
construction, testing, and evaluation. In our research, the problems, the need to improve the Indonesian 
history education learning model, and to improve students’ motivation, are first identified and defined. 
Secondly, works of literature and related works are reviewed to find similar problems and methods to solve 
similar problems. Furthermore, after the literatures are reviewed, the application is then designed activities 
are done, defining the game structure, app flows, user interfaces, and creating the game assets. Table 1 below 
shows some game assets (2D and 3D) that were created for the application, while Figure 1 shows the overall 
flowchart describing how the game works, from when the app is started, when various menu items 
are clicked, until it is closed. 


Table 1. Game assets (2D and 3D) 


Asset Name Additional Information Asset 


3D model — Soekarno Created by: Jonathan James Kapoyos (UMN) 
Sprite dialog — Pattimura Created by: Shintia Trista (UMN) 
Background gameplay — Village Source: villagerpost.com 
Background gameplay — Old House Interior Source: liputan6.com 





HistoriAR: Experience Indonesian history through interactive game... (Shintia Trista) 


1520 0 ISSN: 2302-9285 


As shown in Figure 1, when the user first opens the application, the Player’s data will be loaded, 
and the main menu screen is displayed. Several menus can be navigated from there, such as AR Room, User 
Achievements, About App, Library, and the Enter Username screen. After all the needed design artifacts 
are created, the system is then built using Unity and Vuforia. After it is finished building, the user acceptance 
test and evaluation are done. 


Ba ain Achievement About 
y Menu Menu 
Scene 


Load Player's 
Data (username Player 
Preference 


"AR Room’ 
Selected? 


Library 
Menu 


Figure 1. Overall historiAR game flowchart 





3. RESULTS AND DISCUSSION 
3.1. HistoriAR 

The resulting game application is entitled HistoriAR. It is implemented by a game-based learning 
concept and utilizes augmented reality technology, built using the Unity game engine. The game application 
contains interactive stories about Indonesian history that engage the users to interact with the characters 
inside the application. Vuforia SDK supports the augmented reality technology. Figure 2 displays the AR 
marker that is used in the application to show assets in the augmented reality scene. 





Figure 2. HistoriAR Marker 


Figure 3 shows the main screen when the game is run. As the flowchart in figure 1 depicted, users 
can choose to start the game, view the Augmented Reality Room, check his/her achievements so far, or see 
information about the application. If the user chooses to start the game by pressing the Play button, the user 
will be directed to the next screen displayed in Figure 4, displaying the stories that are available for playing, 
for now, two main stories are depicting the history related to Bung Tomo and Pattimura. 
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Figure 4. Game library 


After the user selects a story he/she wants to play, the app will show the description and provide 
the PLAY button to start the game, as shown in Figure 5. Furthermore, Figure 6 shows the opening story that 
will continue as the user progresses through the game, learning history while interacting with the application. 


Kisah Bung Tomo, Episode 1 


Mendengar kabar kemerdekaan 
Indonesia, Soetomo dengan antusias 
pergi ke ibukota. Namun, ternyata 
keadaon disana tidak sesuai dengan 
yang diharapkan... 





Figure 5. Story description 
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D-Dimana aku...? 





Figure 6. Sample game story on “Pattimura” 


Figure 7 shows the AR Room mode, showing several historical figures in Indonesian history, 
such as Ir. Soekarno, Indonesia’s first president. Users can control the camera angle and read descriptions 
regarding the characters while viewing their 3D figures in an augmented reality scene. 


Soekarno 


Soekarno dan Hatta pernah diculik oleh sekumpulan 
pemuda-pemudi Indonesia ke Rengasdengklok. 


Next 





Figure 7. Augmented Reality Room Mode 


3.2. Testing and discussion 

After the game application has been finished built, software testing is conducted to evaluate 
the users’ acceptance. Testing is done by gathering the respondents and started by explaining the application 
features; then users are asked to use the app. After the users finished using the application, questionnaires are 
distributed to evaluate the app’s perceived usefulness and perceived ease of use, based on the theory in 
the Technology Acceptance Model. In our case, perceived usefulness means that the users think that 
the application is useful to help students in learning Indonesian history, while perceived ease of use means 
that the users think that the application is easy to use and understand, that users do not feel confused when 
using the application. Figure 8 represents the environment in which the test was conducted. 

Based on the questionnaire results, respondents strongly agree that the application is perceived to be 
useful as the scores achieved 89.50% on that aspect. For the other aspect, respondents strongly agree that 
the application is perceived to be easy to use, shown by the score achieving 86.63%. 
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4. 





Figure 8. User acceptance test environment 


CONCLUSION 
This research has developed a game for studying Indonesian history by implementing the game-based 


learning method and augmented reality technology in the Android platform using Unity Game Engine and Vuforia 
SDK for Augmented Reality. The conducted user acceptance test proves that the application receives 89.5% 
score for perceived usefulness and 86.63% for perceived ease of use. These results further show the potential 
of using game-based learning and augmented reality to support and enhance learning experiences, including 
in educational institutions across the country. Future works could add more historical facts and contents for 
the students to learn, employ other methods and technologies to improve the learning experience. Moreover, 
the use of other metrics to measure user acceptance can be implemented, especially to measure user’s 
immersion and joy, which are the universal aspects for a game application. 
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